Depalmitoylation preferentially downregulates AMPA induced Ca2+ signaling and neurotoxicity in motor neurons.
Excessive activation of AMPA receptor has been implicated in motor neuron degeneration in amyotrophic lateral sclerosis (ALS). However, it is not clear why motor neurons are preferentially sensitive to AMPA receptor mediated excessive [Ca(2+)]i rise and excitotoxicity. In the present study we examined whether palmitoylation regulates Ca(2+) permeability of AMPA receptor and excitotoxicity in cultured spinal cord neurons. We adapted chronic 2-bromopalmitate (2-BrP) treatment to achieve depalmitoylation and examined its effect on the cytotoxicity in spinal cord neurons exposed to AMPA. The change in AMPA induced signaling and cytotoxicity in motor neurons and other spinal neurons under identical conditions of exposure to AMPA was studied. 2-BrP treatment inhibited AMPA induced rise in [Ca(2+)]i and cytotoxicity in both types of neurons but the degree of inhibition was significantly higher in motor neurons as compared to other spinal neurons. The AMPA induced [Na(+)]i rise was moderately affected in both type of neurons on depalmitoylation. Depalmitoylation reduced the expression levels of AMPA receptor subunits (GluR1 and GluR2) and also PSD-95 but stargazin levels remained unaffected. Our results demonstrate that 2-BrP attenuates AMPA receptor activated Ca(2+) signaling and cytotoxicity preferentially in motor neurons and suggest that AMPA receptor modulation by depalmitoylation could play a significant role in preventing motor neuron degeneration.